The relative merits of two ways of stating verbal arithmetic problems at the third-grade level by Tenney, Rosamond Holmes
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1950
The relative merits of two ways of
stating verbal arithmetic problems
at the third-grade level
https://hdl.handle.net/2144/5025
Boston University
I 
I 
I 
I 
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
THESIS 
THE RELATIVE MERITS OF TWO WAYS OF STATING VERBAL ARITHMETIC 
PROBLEMS AT THE THIRD-GRADE LEVEL 
Submitted by 
Rosamond Holmes Tenney 
(B.S. in Education, Boston University School of Education) 
1947 
In Partial Fulfillment 
of the Requirements for the Degree 
Master of Education 
1950 
T B·-..ston Uni'• ..... it:f ' hool of EG~ucation "' Ubrary ---
I 
.I 
II 
I 
I 
I 
I 
I 
II 
'I 
I 
Jl 
II 
II 
I' II 
1/ 
l1 
lj 
I 
! 
I 
I 
II 
,, 
ll 
I 
~irst Reader: 
I 
I 
I 
I 
I 
I 
II 
I' 
I 
,, 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
II 
1/ 
I 
I 
Second Reader: 
Third Reader: 
I 
Robert L. Burch, Assistant Professor of Education :! 
Helen A. Murphy, Associate Professor of Education / 
I 
W. Linwood Chase, Professor of Education 
II 
II 
!I I: 
li 
I 
i 
i 
I 
I 
II 
'I 
'I 
I 
I 
II 
I II 
T 
I 
II 
ACKNOWLEDGMENT 
With grateful appreciation to 
Dr. Robert E. Burch, Assistant Professor of Education, 
for his constant help and inspiration. 
II 
I 
iii 
I 
I 
I 
II 
TABLE OF CONTENTS 
CHAPTER 
I. 
II. 
III. 
INTHODUCTION • • • • • • • • • • • • • • • • • 
REVIEW OF THE LITERATURE AND RESEARCH • . . . . 
Familiar and unfamiliar situations 
Vocabulary in problem solving • • 
Visualization in problem solving 
. . . . . 
. . . . 
. . . . 
The form of the verbal arithmetic problem . . 
Summary • • • • • • . . . . . . . . . . . . . 
THE PROCEDURE . . . . . . . 
Organization of the tests ..•• 
Administration of the tests • . • • • 
. . • • 
Plan of analyzing the data 
IV. ANALYSIS OF' RESUL,TS 
. . . . . . . . . 
v. 
Analysis of test scores • 
Analysis of item results 
SUMMARY AND CONCLUSIONS • • 
. . . . . . . . 
. . . . . . 
. . . . . . . . . . 
Statement of the problem and procedure • • • 
Summary of the findings • • • • • • • • . • • 
Conclusions . . . . . . . . . . . . . . . 
Suggestions for further study • 
BIBLIOGRAPHY 
APPENDIX 
. . . . . . . . . . . . . . . . 
. . . . . . 
PAGE 
1 
3 
3 
8 
12 
13 
18 
22 
22 
2~-
25 
27 
27 
35 
44 
44 
44 
46 
47 
48 
49 
LIST OF TABLES 
TABLE PAGE 
I. Means for Schools Which Gave Form C First and 
Form E Second • • • • • • • • • • • • • • • • 28 
II. Means for Schools Which Gave Form E First and 
Form C Second . . . . . . . . . . . . . . . . 28 
III. Means for Boys and Girls: Form C Administered 
First, Followed by Form E • • • • • • • • • • 30 
IV. Means for Boys and Girls: Fo~m E Administered 
Firs.t, Followed by Form C • . • • • • 30 
v. Means for Boys and Girls Chronolog ically 8-8 a n d 
Above: Form C Administered First, F orm E 
Administered Second • • • • • • • • • 32 
VI. Means for Boys and Girls Chronologically 8-8 and 
Above: Form E Administered First, Form C 
Administered Second • • • • • • • • • 
VII. Means for Boys and Girls Chronologically 8-7 and 
Below: Form C Admi nistered First, Form E 
32 
Administered Second • • • • • • • • • • • 34 
VIII. Mean s for Boys and Girls Chronologically 8-7 and 
Below: Form E Administered First, Form c 
Administered Second • • • • • • • • • • • 
IX. Per Cent Selecting Correct Process: Order of 
Testing Form C-Form E • • • • •• . . . . . . 36 
vi 
TABLE PAGE 
X. Per Cent Selecting Correct Process: Order of 
Testing Form E-Form C • • • • • • • • • • • • 37 
XI. A Smnmation of the Results as Revealed in 
Tables IX and X, Indicating an Advantage for 
Form C or Form E for Each Test Item . . . 
XII. Per Cents of Individuals Obtaining Score 
Advantages of Three or More on Either Form C 
or Form E . . . . . . . . . . . . . . . . . . . 
39 
CHAPTER I 
INTRODUCTION 
The purpose of this investigation was to find the 
relative merits of two forms of writing verbal arithmetic 
problems. The first of these forms is the usual method which 
consists of stating the situation first and following this 
with the problem aspect given in either the interrogative or 
imperative form. (An example of the interrogative type would 
be: 11 John has 5 marbles and Joe has 3 marbles. How many 
marbles have they together?" An example of the imperative 
type would be: nJohn has 5 marbles and Joe has 3 marbles. 
Find how many marbles the two boys have.") The second style 
of writing the problem is the experimental form which in-
volves presenting the question or goal first and following 
this by the statement containing the needed data. An example 
of this would be: "How many marbles have John and Joe to-
gether? John has 5 marbles and Joe has 3." 
The verbal arithmetic problem has been the subject of 
many research studies and experiments, but more often than 
not the intermediate grades have been the focal point. Owing 
' to the fact that in many school systems the third grade is 
where verbal problems in mixed groups are first emphasized, 
this seems to be the logical place to start experimentation. 
II 
i/ j 
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11 As children of this age are quite literal in their thinking 
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it is hoped that the results from the application of the ex-
perimental form will at least give an indication concerning 
the value of this new way of stating problems. 
The textbooks written in the last decade do for the 
II 
/I most part present problems within the children's realm, but 
d this is not sufficient. 'V hether the fault lies in inadequate 
II 
I' 
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!/ 
I 
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understanding of arithmetic fundamentals, or in the form in 
which the problems are presented, is not known. The fact 
remains that for satisfactory achievement in problem solving 
it is necessary for the teacher to read through the lesson 
·I II with the group. If this procedure is not followed, confusion 
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and frustration can be the outcome. At the third-grade level 
most children read with good comprehension, but in spite of 
this, even children of above average reading ability have 
difficulty in solving verbal problems. Reading with compre-
hension is a vital part of this phase of arithmetic, but the 
possibility remains that pupils may not have an ideal reading 
situation in verbal problems as they are now stated. 
From the psychological standpoint, children need pur-
pose when they read for information. Placing the question 
first in verbal arithmetic problems may serve to set up a 
real problem situation in the thinking of the pupil, and his 
I search for data will thus be motivated and guided. 
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CH.~PTER II 
REVIEW OF THE LITERATURE AND RESEARCH 
Verbal problem solving in arithmetic has been the focal 
point of much research for over thirty years. The reason for 
this is the high percentage of failures in this phase of 
arithmetic. Investigators have delved into almost every 
angle of problem solving , but still the failures continue. 
This unfortunate situation continues from grade to grade re-
gardless of the increased maturity of the pupils. The 
following review of some of the research that has been done 
indicates how serious a problem it is. The research reported 
is confined to those investigations which were concerned with 
the form and content of the verbal problem as such. 
Familiar and unfamiliar situations. The approach fre-
quently used by those engaged in research in problem solving 
has dealt with the familiar and unfamiliar as pect. By this 
lj is mean t whether or not the problems employ situations from 
jl children's experiences. Kramer1 found that the difference 
I 
I 
between these two sides of the question was not significant 
II ,, 
!I 
I' 
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i 
: 
1 Grace A. Kramer, The Effect of Certain Factors in the ,, 
Verbal Arithmetic Problem Upon Children's Success in the 
Solution. (Johns Hopkins University, 1933.) -----
4-
at the sixth-grade level. However, there was a slight tenden-
cy in favor of interesting material when ch ildren indicated 
the problems they liked best. 
In 1926, Washburne and Osborne2 tested several thousand 
children from grades three through seven. They found in con-
nection with another type of situation recorded elsewhere in 
this chapter, that it was better to have familiar settings 
for the problems. 
In 1927 at the University of Wisconsin, Hydle and ·Clapp3 
made · some interesting discoveries concer1ling fruniliarity of 
the situation. Over two thousand pupils from grades four 
through eight were tested. The pupils in the selected class-
rooms were divided into two groups of equal ability. This 
was determined by a problem solving test previously adminis-
tered. To find the element of difficulty, five problems were 
written, each of which contained unfamiliar situations. Five 
additional problems were then written, each of which was 
similar to the other five, except that the situations were 
familiar. One group of children did one test, the other group 
the second test. Both tests were scored on the correctness 
of answer only. Hydle and Clapp found that the children who 
2 
·Carleton Washburne and Raymond Osborne, - "Solving 
Arithmetic Problems." Elementary School Journal, January, 27: 
November, 1926, pp. 219-26, December, 1926, pp. 296-304-. 
3 L. L. Hydle and F. L. Clapp. Elements of Difficulty 
in the Interpretation of Concrete Problems in Arithmetic. 
TUniversity of Wisconsin, Bureau of Educational Research 
Bureau Bulletin, 1927) 
II were most affected by the unfamiliar settings were those who 
ll 
II 
i! 
lacked skill in problem solving. Also the unfamiliar form 
takes longer to solve. 
II I 
Washburne and Morphett4 carried out research in 1928 
relative to problem solving. This investigation was done at 
I a fifth-grade level. Eight pairs of problems Were written, 
I 
II 
/I 
II 
I 
I 
I, 
II 
each pair consisting of two problems involving the same pro- ! 
cess, one with a familiar setting, the other with an unfamiliar~~~ 
setting. These problems, which differed only in the solution I 
I! involved, contained numbers of the same difficulty and were 
/i written with the same sentence structure and length. Six of 
I: 
I! 
iJ 
I 
the pairs were two-step problems and the remaining two were 
one-step problems. The pairs of problems were separated and 
arranged in random order. Four hundred forty-one children 
were given the tests. These tests were scored on the basis 
of process and accuracy. A problem was considered right if 
the child showed he knew how to do it, but made an error in 
computation. The conclusions from this experiment favored 
familiar and childlike situations. 
Another experiment concerning familiar and unfamiliar 
I settings in problem solving was undertaken by Brownell and 
I 
II 
i! 
lj 
!I 
II 
4 Carleton Washburne and M. V. Morphett. "Unfamiliar 
Situations as A Difficulty in Solving Arithmetic Problems." 
Journal of Educational Research 18: October, 1928, pp. 220-24. -
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I[ Stretch5 in the public schools of Birmingham, Alabama. The 
~~ purpose was to determine how much children's successful 
lj solving of problems was conditioned by familiarity or unfam- II 
1
1 iliari ty. The authors describe the degrees of familiarity from I 
/1 that which is entirely strange to that which is as familiar 1 
I/ as one's own person. To this end the problems were written 
i' in four forms rather than two. ,, Each form of the test was less 
I I familiar than the previous one, until in the fourth test non-
/l sense words were introduced. In all there were sixteen prob-
1 lems -- four basic ones and three sets of matching problems 
in progressive steps of unfruniliarity. The sentence structure 
' and number of words were identical in all forms, as were the 
figures involved. Teachers rated the problems for familiarity 
J according to their knowledge of the children's background and 
I 
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experience. The complete data are for two hundred fifty-six 
children in grade four. A rotating system was used in giving 
the tests so that not all took test A first. Four schools 
took part in this experiment. The tests were administered 
two days apart with the same person giving all of the tests 
in a given situation. The test situation was held uniform. 
The children were told not to hurry, but the time required by 
each pupil was recorded by the teacher. 'l'he findings from 
5 W. A. Brownell and Lorena A. Stretch. The Effect 
of Unfamiliar Settings on Problem Solving. (Duke University 
Press, Durham, N. c., 19!1 
II 
,! 
Jl 
----~r:he~ e tests were in some respects similar to those reported7 
11 :1~ by previous investigators, in that the unfamiliar form took longer to solve. Brownell and Stretch noted, however, that 
if very easy and very hard problems are not affected by the 
I 
I difficulty of the situation. These educators also suggested 
I that number relationships are conditioned by the amount of 
l1 
,, 
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!i 
II 
'I 
II 
I' il 
I 
similar experience previously acquired. In general the chil-
dren who are most affected by unfwniliar settings are those 
who are inaccurate in computation and are the least skilled 
6 in this subject. Washburne and Morphett also noted that 
unfamiliarity shows its effect in accuracy of computation. 
"Relation of an Understanding of the Situation In-
volved in a Problem and Success in its Solution" is the title 
of a Master's thesis written in 1932 by Vihite7 of Boston 
University. \~ite tested one thousand sixth-grade pupils in 
problem solving, again basing her tests on familiar and un-
familiar settings. The processes included were fractions, 
decimals, division of decimals, decimals of six places and 
simple percentage. Her findings were much the same as those 
reported previously in this chapter. In easy problems the 
setting was no barrier, but in harder problems where the 
setting was not familiar, the wrong process was selected 
I 
J 
6 Washburne and Morphett, ££• £1!., pp. 220-24 
II 7 Helen M. White, "Relation of an Understanding of · the 
· Situation Involved in a Problem and Success in its Solution." 
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!=========~.'~- (Unpublished Master's thesis, Boston University, Boston, 1932) 
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jl frequently, and in some cases no attempt was made to solve 
II 
lj 
II 
I 
found a lack of comple- ~~ the problem. This investigation also 
tion in two-step problems, especially in unfamiliar situations. / 
II vYhite makes the observation that when children have reached 
a maturity of concept in problems through much experience in 
doing simple ones, the situation makes no difference. 
Vocabulary in problem solving. Today textbook writers 
follow an approved arithmetic vocabulary list in their books. 
I 
I 
II 
1: 
li 
I 
I 
r/ 
It has been stated in The National Council of Mathematics li 
However, the vocabulary still does present some difficulties. 
Teachers8 that the language used in problems is too difficult. 
1 This report goes on to say that the vocabulary is beyond the 
I
I reading standard for the grade for which it is intended. 
Kramer 1 s9 experiment cited the results of familiar and 
/ unfamiliar vocabulary in problem solving. She found that the 
I j poorest scores were obtained when the vocabulary was unfami-
1 
Jl liar and the declarative sentence with details was used. The I 
I test that maintained the best results with children of average II/ II 
I
I ability was the question type with no detail materials and a j 
familiar vocabulary. Vfuen a familiar vocabulary was used in 
I 
I 
il 
II 
8 Lucie L. Dower, "Process of Problem Solving", Third 
Year Book, The National Council of Teachers of Mathematics. 
(Bureau of Publications, Teachers-college, Columbia Univer-
sity, New York City, 1928) pp. 238-40. II 
lr 
I' 
:/ 
_[_1 __ 
9 Grace Kramer, 2£• £11., pp. 58-61. 
II 
I 
I 
1. II 9 
11 the problems the means were 6.5 higher for all groups. There 
II 
11 was a definite loss with the unfamiliar vocabulary. Kramer 
II checked the vocabulary used in her test against the Thorndike 
~~~ word book. 
! 10 ii Johnson did an investigation to find out whether 
1 improvement in specific arithmetic vocabulary carries over to 
I I the solution of problems that involve the use of these mathe-
1~ matical words. This study included five hundred ninety-eight 
/ pupils in twenty-eight seventh grades. The children were 
I tested by the Welsh-Mayer Test before the study began. It 
I 
I was necessary that the groups included be homogeneous in age, 
tl 
il· reading ability, arithmetic problem solving, and arithmetic 
I vocabulary. Tests were administered to determine these facts. I . . . 
I Some of these tests were written by the author of this study. 
I 
I A control group of two hundred eighty-two children and an ex-
11 
I[ perimental group of three hundred sixteen children were used 
1 for the experiment. This investigation was carried on in con-
' 
nection with the daily work over a period of fourteen weeks 
and all groups were kept together in so far as was possible. 
The investigation was divided into three periods. At the close 
of each period, tests were given in arithmetic vocabulary and 
also in problem solving, based on the material taught. The 
tests were so constructed that for every word tested the same 
10 Harry c. Johnson, "The Effect of Instruction in 
Mathematical Vocabulary Upon Problem Solving in Arithmetic." 
Journal of Educational Research, 38: pp. 97-110. 
II 
\' 
I 
II 
,, 
I 
10 
The problems were written so 'I /1 word was repeated in a problem. 
! 
II 
II 
that there was minimum emphasis on computational skills. If 
a child knew the meaning of the critical word, the solution 
would not be difficult. 
II 
II 
II 
li 
,J 
A psychological aspect, transfer of training with words II 
not emphasized or explained, was an additional feature in II 
,I 
II 
I 
I 
,, 
il 
I 
I 
I 
these tests. For this, ten additional vocabulary items were 
added to each vocabulary test. 
The purpose of the practice exercises designed for the 
experimental group was to develop a meaningful understanding 
of vocabulary over and beyond the textbooks. Part of the 
daily work consisted of drills in vocabulary. The dictionary 
was consulted frequently, and each child had a notebook for 
recording new words. Aside from this, mimeographed materials 
and drill exercises were written to supplement the textbooks. 
The findings in the Johnson study indicated that both 
II 
I 
groups made specific gains, but there was no significant dif-
1 
ference between the experimental and control groups as to 
specific learnings. However, the experimental group with the 
remedial work in vocabulary showed increased learnings. In 
cases where the same teacher had taught both an experimental 
and control group, the former did better. Three months later 
another test indicated that in vocabulary the experimental 
I group was still superior. 
jl that the use of any instructional material in vocabulary 
The conclusions were to the effect 
li ~eads to a definite growth in vocabulary knowledge at any 
I 
!I 
I 
I 
I 
I 
I 
I 
------
II 
'I j, 
11 (I 
level of ability. However, it does not tend to lead to any ---r-
There was no evidence to jl 
II 
general improvement in arithmetic. 
substantiate the transfer of training from learning textbook 
I 
I 1 
words which are taught through the use of practice exercises, 
I 
II 
·I II 
I 
I 
to the learning of other words from the books which are not 
taught or clarified. Another interesting factor which this 
study brought out was that an inexperienced teacher had as 
good results as an experienced teacher. For such procedures 
as have just been discussed, in order to have maximum success 
it is necessary that this remedial work be carried on regularly 
and systematically. 
Buswe1111 in his monograph pertaining to the vocabulary 
of arithmetic in the elementary school makes the following 
jl 
,, 
li II I· 
·I 
suggestions. First, adequate concepts must be built for under- · 
standing. He goes on to say that a contrast must be made by 
not only explaining the technical terms, but in addition indi-
eating their uses. Frequency of use is also necessary. 
Buswell found that words pertaining to time, space and quantity 
were the least difficult, while semi-technical words were the 
most difficult to teach meaningfully. He also feels that many 
words are presented too soon, and that more study is needed 
to develop a technical vocabulary in arithmetic similar to 
that which has been done in reading. The author continues 
11-6. 
II 
11 G. T. Buswell, The Vocabulary of Arithmetic, Grades 
(University of Chicago, 1931) 
I 
I 
I 
12 
I 
1 with the suggestion that more intelligent attention is re- I 
I 
quired as to the method of presentation and explanation of 
type of vocabulary. 
this [I 
Visualization in problem solving. Visualization in re-
lation to problem solving has not been as thoroughly investi-
gated as have some other aspects pertinent to this subject. 
The study most frequently cited is that done by Hydle and 
12 Clapp at the University of Wisconsin. In this investigation, 
several thousand children from grades four through eight were ~~ 
tested. The testing process used for this has already been 1 
discussed under familiar and unfamiliar settings. The visual-
ization was another part of the same test. Hydle and Clapp 
found that higher numerical terms make visualization of the 
problem more difficult. They also noted that in familiar 
situations visualization is easier, thus simplifying interpre-
tation. It was found that when the objects involved in the 
situation have distinct and separate identities visualization 
is simplified. The ordinary statement and project statement 
type of problem is supposed to be the easiest to visualize. 
This study indicates that the thinking of pupils is largely 
It was found that actual experi- I 
ences are easier to visualize but the investigators noted that I 
II 
a matter of visualization. 
if all problems were written from this angle it would tend to 
12 E. E. Hydle and F. L. Clapp, ££• cit., P• 11. 
I' 
13 1 
limit the growth of children. According to these authors, . 
\ textbooks should contain some problems that are beyond chil-
dren's experiences. 
13 -The Washburne and Osborne study also took visualiza-
tion into consideration. A test was devised for judging this 
aspect of the situation through the use of pictures. In this 
test the problems were the one-step variety and were answered 
by the underlining of pictures that were part of the test. For 
example, a simple problem might state that a child went to the 
store to buy a certain toy. This statement was followed by 
four pictures each showing a different kind of store. The 
children were asked to draw a line under the picture of the 
1
store from which such an article could be bought. This type 
of problem was presented in two separate tests in a variety 
of forms. Most of the children chose the right picture, 
indicating that simple one-step problems do not present the 
same reading difficulties encountered in multi-step problems. 
These reading difficulties are considered by many to hinder 
visualization in the settings used in verbal arithmetic prob-
lems. 
The form of the verbal arithmetic problem. The response 
of school children to two types of arithmetic problems, namely, 
l3 Carleton Washburne and Raymond Osborne, ££• cit., 
220. 
Ill 
the conventional and imaginative forms, was investigated by 
Vfrleat14. Conventional problems are described as the shortest, 
simplest and most direct type, while imaginative problems are 
described as those in which the entire setting is interesting, 
with an appeal to the imagination. This experiment was under-
taken to find out which of these two types has the greater 
value toward helping all children to better understanding of 
the fundamental operations in problem solving. In an attempt 
to discover the reason for the similarities, pupil responses 
were studied. ~~eat went further in trying to find the rela-
tionships of reading ability, general intellectual ability, 
and reasoning power in connection with these two types. of 
problem. 
Five series of tests were administered to all partie-
ipants. The first test was made up of ten pairs or problems, 
one of each pair being "conventional", the other "imaginative". 
I 
Test two was a repetition of Meyer's test, eliminating the 
easiest problem. Test three was a battery of tests to measure 
silent reading ability, mental ability, arithraetic ability and 
reasoning ability. The fourth test was similar to test one, I 
except that the conventional problems were worded in a slightly ! 
different manner and slightly expanded. Test five was com-
posed of two parts, A and B. Test A consisted of ten short 
l4 Harry G. Wheat, The Relative Merits of Conventional 
and Imagi~ative ~£f. Proolems in AritblnetiC. (Contribution 
to EducatJ.on No. 359, Teachers College, Columbia University, 
New York City, 1929.) 
~=======F==========~================---=-=======================~======= 
. I. 
I ~ conventional problems and Test B included ten longer imaginativ~ I problems. In this test all factors were constant except the II 
manner of the statement. For a further check a time element 
was involved. In the previous four tests, mo time limit was 
set. These tests were given at a fifth- and sixth-grade 
level. 
The results indicated that the conventional type of 
problem can be done in a shorter time, making it superior for 
practice purposes. vVhen there was no time limit the differ-
ence between the two types of problems was negligible. The 
conventional problem was found to be more difficult when over-
loaded with words. As a whole, the pupil response to the two 
types was more similar than different. There was a definite 
indication that if pupils have mastered certain types of prob-
lema, they can solve that type regardless of the manner of 
presentation. Pupils who rated high in other abilities 
usually made high scores in these tests, regardless of the 
type or length. Pupils who rated low made both high and low 
scores. Low intelligence, careless work, and poor arithmetic 
• reasoning seemed to result in occasional success probably due 
to chance. Children with low reading ability and low achieve-
ment in arithmetic fundamentals did less well. Wheat feels 
pupils must learn to give attention to essentials and disre-
gard non-essentials. He feels further that many schools have 
failed to distinguish sufficiently between the study of number 
relations and the study of situations. 
!I I . 
I 
i 
16 
Kramer 1 s 15 study involved the following sentence forms: 
interrogatory-complex and simple interrogatory statements in 
sixteen pattern forms. Her findings indicated that at a 
sixth-grade level, the brief concise form of statement ob-
tained good results. The form which proved to be the most 
difficult was the declarative type with details and unfamiliar 
vocabulary. The form that maintained the best percentage 
with average children was the uninteresting interrogatory-
complex form with no unnecessary details and a familiar 
vocabulary. This is true for bright children and for the 
group as a whole. This author makes the observation that too 
often we clutter up problems with non-essentials which prove 
to be a deterrent to success. 
Another approach to the form of the verbal arithmetic 
problem deals with the aspect of the number of different 
patterns of the four basal processes found in modern textbooks. 
16 ' Sutherland did such a study in this area of arithmetic, 
based on one-step problems • . She describes one-step problems 
as those in which the answer is obtained by a single operation. 
For this investigation, sixteen arithmetic textbooks in grades 
three through six were analyzed, with a total of fifteen 
thousand problems in all. Multiple-step problems were broken 
15 Grace Kramer, ££• cit., pp. 40-62. 
16 I Ethel Sutherland, One rtep Problem Patterns. Con-
I. tribution to Education, No. 925 Teachers College, Columbia 
University, New Yor~ City, 1947) 
h 
17 
down into one-step elements and classified as single-step 
problems. It was found that subtraction was presented in ten 
different patterns, multiplication in eight patterns, addition 
in four patterns, while division heads the list with sixteen 
patterns. Sutherland feels that this is an indication that 
division is the most difficult process to teach, hence so many 
/ approaches. Likewise the other three processes show by the 
I number of forms the order of difficulty in teaching and learn-
ing. This author is of the opinion that many of these patterns 
can be combined, and she offers the suggestion that it is pos-
sible to combine the ten patterns for subtraction into four. 
These four patterns are: (1) "How much is left"; (2) "How 
much more"; (3) "Comparison of difference"; and (4) "Separat-
ing into parts". As the subtraction patterns are related by 
basic meanings this regrouping is possible. The eight multi-
plication patterns are regrouped into five under the following 
headings: (1) "Finding the total amount"; (2) "Total distance 
and concepts of rate and time"; (3) "Two patterns requiring 
fractional parts"; (4) none pattern for per cent"; (.5) none 
pattern requiring the number to be found when part of it is 
given". Division patterns fall into two categories, the 
measurement idea and the partition idea. The measurement 
pattern breaks down into three: (1) three patterns of the 
number of the group to be found; (2) three patterns dealing 
with concepts of time, rate, and distance; and (3) two patterns 
of the comparison of two numbers. Three general patterns also 
I 
I 
r ,, 
II 
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comprehend the partition idea. They are: (1) four patterns 
for finding the amount, size or cost of each part; (2) one /I 
,I 
pattern for finding an average; ( 3) three patterns for finding i' 
an average in relation to distance, rate and time. The under- I 
lying thought in the four addition patterns is that of li 
I 
combining two or more numbers of the same kind to make a whole. J 
Sutherland goes on to say that there are many problems 
which do not fall into any of the sequence patterns because 
they occur too infrequently. These are a real challenge to 
any teacher. Patterns concerned with distance, rate, and 
I. 
I 
I 
I 
I 
II time are becoming of more interest today because of " air travel. : 
j Such problems are of little use in fifth and sixth grades as J 
I
. they are too hard, but are applicable to upper grade arith- I 
I I 
j metic. If pupils are to broaden their understandings, problems ! 
making use of each pattern should be taught. The result will li 
be that the pupils recognize that certain phrases mean certain I/ 
'I I. processes. If a few techniques of problem solving are thor-
oughly taught, transfer will in most cases take care of the 
others. 
I' i 
I 
j Summary. This chapter h as been concerned with research II 
I which is centered on the form or type of the verbal problem. 
1
1 
I 
In such areas as familiar and unfamiliar settings, Kramer 
I 
' found that the difference was negligible with sixth-grade 1! 
I I• li i children. Washburn e and Osborne in a like situation obtained ij i II 
better results when familiar settings were employed. Using I' 
II 
II 
li 
II 
I 
I 
II 
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the same basis - familiar and unfamiliar settings - Hydle and 
Clapp discovered that children who lacked ability in problem 
II 
li 
li 
I: 
solving were hindered by the unfamiliar items. Another inves- 11 
tigation with a similar thesis was undertaken by Washburne and 
Morphett. They favored familiar and childlike situations 
over the unfamiliar in their findings. The Brownell and 
Stretch experiment showed results similar to those of the 
Hydle and Clapp study, namely, that the children who were less 
I 
j proficient in solving problems were the ones most adversely 
I, 
I 
I 
I 
I 
I 
II 
II 
I 
I 
II 
I 
affected by the unfamiliar settings. White, working at a 
sixth-grade level, made the observation that when children 
understand how to do problems, the situation makes no differ-
ence. 
The vocabulary used today in arithmetic textbooks is 
controlled to some extent. However, a report in the National 
Council of Teachers of Mathematics indicates that the vocab-
ulary is still too difficult for the grade level for which it 
is intended. Kramer found that an unfamiliar vocabulary 
actually brought down pupils' scores to an appreciable extent 
in problem solving. An interesting study by Johnson concern-
ing the vocabulary used in problems divulged the fact that 
j' daily instruction in this area does help. The gain, however, 
I. 
li 
I' 
II 
I 
'I 
li 
is confined to the vocabulary and not to problem solving in 
any other way. Buswell feels that not enough time is devoted 
to the teaching of arithmetic vocabulary. It is also his 
II 
I! 
II 
I' 
I' 
I 
li 
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belief that some mathematical words are presented before the 
pupils are ready for them. 
The Hydle and Clapp research in regard to visualization 
in problem solving definitely reveals that familiar and actual 
experiences are much easier to visualize than the unfamiliar. 
Washburne and Osborne tested for visualization by means of a 
picture test. They found in this connection that one-step 
problems do not present the same reading difficulties as do 
the more complicated forms of problems. For this reason 
visualization is easier in the simple verbal problems where 
the reading is less comprehensive. 
The ' form of the verbal arithmetic problems has been in-
vestigated by Wheat. The imaginative and conventional 
problems were the types included in this study. In general 
the difference between the two forms was found to be slight. 
The conventional problem surpasses the other type when time 
is a factor. Kramer concluded in this area that the unin-
teresting interrogatory-complex form of problem gave the best 
results, provided that the vocabulary was familiar and unnec-
essary details were eliminated. 
Sutherland's study was concerned with textbooks only. 
She found that the four processes in arithmetic were presented 
in far too many ways, and offers suggestions for consolidating 
them. The number of methods used for introducing the differ-
ent processes indicates in a lucid fashion the order of 
difficulty both for teaching and learning. 
21 
Other research not mentioned here deals with methods 
of presentation. Wnile all of these studies are concerned 
iwith the subject of problem solving in varying ways, there has 
' been no experimentation with problems written in a form which 
provides for the setting up of the goal before the pupil reads 
1 to locate the data. This new departure, which is explained 
in the following chapters, is the one with which the present 
I study is concerned. 
I 
I 
I 
I 
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CHAPTER III 
THE PRO CEDURE 
Organization of the tests. The organization of the 
tests for this experiment was as follows. First, sixteen 
problems were chosen from current arithmetic textbooks at the 
I 
third-grade level. I Eight different books were selected at ran-
dom, all of the~ published between 1938 and 1948. From each of 
these books two isolated problems were used, including one or 
more of the following processes: addition, subtraction, divi-
sion and multiplication. The distribution of problems was: 
six addition, six subtraction, two division and two multiplica-
tion. The reason for this uneven apportionment in processes 
is due to the fact that at the third-grade level division and 
multiplication are first introduced in a formal manner. Be-
cause t h ese children are not as accustomed to these forms, it 
seemed desirable to keep the multiplication and division prob-
lems at a minimum. All of the items were one-step problems of 
the simple interrogatory form with the question coming at the 
end. 
These sixteen problems were next reworded. In some 
instances they were originally worded in an awkward fashion 
and this was chang ed so they would be more easily interpreted. 
I n other cases, irrelevant data were eliminated or changed. 
23 
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These sixteen items were then arranged in random order, and 
becrune the control test, henceforth referred to as Form c. 
Using these sixteen problems as patterns, the experi-
mental test, FormE, was written. Each problem in FormE was 
similar to one in Form c. The same processes, numbers and 
sentence structures were retained in so far as was feasible. 
'I'he settings were changed to prevent as much practice effect 
as possible. In this experimental test the question or goal 
to be achieved for each problem was placed first, thus setting 
up the problem situation at the beginning. The question was 
followed by the statement containing the needed data. Every 
attempt was made to have these problems clearly defined. These l 
I 
problems in Form E were arranged in a definite order in rela-
tion to Form c. The succeeding table indicates this order. 
FORM C FORM E 
Number 1 Number 5 
" 2 " 6 
" ~ " ~ It " II II 1 
It 6 " 2 
" ~ " ~ n " 
" 9 fl i~ " 10 " .. 
" 11 rt 15 
" 12 " 16 -
" 13 " 9 
" 14 " 10 -
" 15 II 11 ·-
" 16 " 12 --
To explain t h is table -- the problems in both forms 
were, of course, numbered 1 through 16 in serial order. How-
ever, problem 5 in Form E had the same basic data as problem 1 
in Form C, but the style and the setting were different. The 
two problems are presented below so that the similarities and 
differences can be noted. 
Problem 1, Form c. 
Frankforts for a cookout cost 96 cents. The cost 
was shared by 3 mothers. Vfuat should each mother 
have paid? 
Problem z, Form E. 
~~at should each boy have paid? The broken window 
cost 96 cents. Three boys paid for the window. 
The two tests were set up with four problems to a page, 
making four pages for each form. There was a wide margin at 
the right-hand side of the test sheets for working out the 
problems. This was done so that the pupils' work would be 
available. On the reverse side of each test form were ques-
tions pertaining to the personal status of the children. This 
included name, age, sex, school, date of last birthday and the 
date the test was administered. 
Administration of the tests. These tests were adminis-
tered in seven schools and involved twelve third-grade classes. 
There were three hundred five of the children who completed 
both tests, so the data will be based on this figure. The 
seven schools constituted a cross section of the city, 11 
II 
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j including low, medium and high intelligence. Also, varying 
I types of socio-economic backgrounds are to be 
j groups. 
found in these 
. I 
The testing procedure was carried out under the follow-
ing plan. The tests were given in alternate order. That is, 
in School 1, Form C was given first, succeeded by Form E 
several days later. In School 2, Form E was given first, 
followed by Form C a few days later. This system was maintaine , 
for all the schools co-operating in this experiment. It was 
requested that a few days elapse between tests to help elimi-
nate any practice effect. No time limit was set on either 
test, and the children were told not to hurry, but to take all 
the time they needed. The teachers were permitted to help 
the children in filling out the personal data sheet, but 
otherwise no assistance was given. The tests were returned 
uncorrected to the investigator of this study, and she as-
sumed the responsibility for doing all of the correcting. 
Plan of analyzing the data. It was necessary that each 
child included in this study should do both tests. All single 
tests were eliminated. The tests were scored only on accuracy 
of process, and errors in computation were disregarded. The 
reason for this decision was based on the fact that compre-
hension and understanding of what the problem asked for was 
most important. It was the intention of this study to find 
out if children at this grade level had better understanding 
I 
'I 
,, 
,, 
i 
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l j and were better able to set up the algorism for computation f when the question preceded the statement or when it followed 
I 
1 the statement. It was assumed that when the right process 
I was selected, it might be an indication that the problem was 
I understood. Such being the case, consideration of errors in 
computation would be extraneous to the purpose of this investi-
gation. 
The papers for the children were divided according to 
sex and age. That is, the data were organized for boys and 
girls separately who were chronologically 8-8 and above, .and 
for boys and girls separately who were chronologically 8-7 
and below. In addition, these groupings were made according 
to which form of the test was presented first. The data were 
I 
then arranged in accordance with these various groupings and 
interpreted accordingly. 
I 
I 
II 
I 
II 
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CHAPTER IV 
ANALYSIS OF RESULTS 
II 
11 The purpose of this study was to find the relative merit 
j of two ways of writing verbal arithmetic problems at the third-
j'grade level. It was the desire of this investigator to dis-
1 
1 cover whether problems written in the traditional form with the 
11 question coming at the end were easier to comprehend than prob-
i! lems written with the goal presented first, followed by the 
/1 situ~t~on. The determination was based on correct process 
I. only, correct answers being irrelevant to this experiment. 
I' 
I 
The analysis of the results has been worked out in gen-
eral groupings according to the order of testing in the I. 
specific schools, and in sex and age groupings. The age group- 11 
ings were arbitrarily set at those chronologically 8-8 and ' 
above, and those chronologically 8-7 and below. Item analyses 
figured on a percentage basis were also worked out and are 
presented for the sex and age groupings. Also presented are 
tables to reveal the successes for each item and to compare 
the successes in Form C with those in Form E. 
Analysis of test scores. Tables I and II summarize the 
means for individual schools and for all the schools combined, 
according to the order of testing. In these tables the boys 
and girls are grouped together and age groups are disregarded. 
I 
II 
I 
I 
I 
I 
II 
I 
I 
II 
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I! 
I, 
II 
I! 
School 
1 
2 
' Combined 
TABLE I 
MEANS FOR SCHOOLS WHICH GAVE FORM C FIRST 
AND FORM E SECOND 
ORDER OF TESTING C E 
Total 
number Means for Means for 
of cases Form C Form E Difference a. 
27 10.52 10.89 .37 
• 78 9.76 9·45 -.31 
'§ 11.00 
12.26 1.26 
12.23 13.06 .83 
Schools 1-4 184 10.74 10.91 .17 
a. Positive differences indicate higher means for Form E 
Negative differences indicate hisher means for Form C 
TABLE II 
MEANS FOR SCHOOLS WHICH GAVE FORJ./I E FIRST 
AND FORM C SECOND 
ORDER OF TESTING E C 
Total 
number Means for Means for 
School of cases Form E Form C Difference a. 
bo 10.63 11.22 
-.59 
36 11.17 12.4? -1.25 
25 12.36 12.4.8 -.12 
5 
6 
7 
Combined 
Schools 5-7 121 11.15 11.83 -.68 
! a. Negative differences indicate higher means for Form C 
II 28 ~fl!= = 
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In schools 1-4, (Table I), Form C, the traditional 
form, was a&ninistered first, and was followed by Form E, the 
experimental form, a few days later. In schools 5-7, (Table 
II), FormE was administered first with Form C coming several 
days later. These means were worked out from a tally count on 
each individual problem, taking into consideration only the 
correctness of process. It will be noted that in every in-
stance but one, School 2, Table I, the test which was ad-
ministered second obtained the highest mean. This suggests 
that there was practice effect which accrued to the test which 
was administered s'econd. From the evidence in Tables I and II 
there is indication that neither the experimental nor the con-
trol test had an advantage over the other for the individual 
classes or the combined classes. 
Although Tables I and II indicated no difference in 
favor of either form of the test, it may be that there still 
was an advantage for one or the other of the two forms for 
boys or for girls separately. This possibility is examined 
in Tables III and IV. 
1.~ 
-,.--
1 
TABLE III 
MEANS FOR BOYS AND GIRLS: 
FORM C ADMINISTERED FIRST, FOLLOVmD BY FORM E 
ORDER OF TESTING c E 
I 
I 
Total 
number Means for Means for a. 
II Sex of cases Form C Form E Difference 
I· 
Boys 103 10.62 10.87 .25 
II 
I' Girls 81 10.90 10.96 .06 II 
I 
I 
I a. Positive differences i ndicate higher means for Form E 
TABLE IV 
MEANS FOR BOYS AND GI RLS : 
FORM E AD1flNI STERED FI RST, FOLLOWED BY FORM C 
ORDER OF' TESTI NG E C 
Total 
number Means for Means f or a. Sex of cases Form E Form C Differen ce 
Boys 62 10.92 11.34- -.42 
Girls 59 11.39 12.36 -·97 
1: -----------------------------
1: a . 
·I t 
Negative di fferences indicate hi gher means for Form C 
I 
II 
I! 
II 
II 
. !I 
II 
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In Table III all of the boys who took Form C first and 
Form E second are grouped together, irrespective of age. The 
same procedure is also followed for the girls. FormE main-
tains the highest means for both sexes, but the difference 
is small for the two groups. 
Table IV groupings are similar to those in Table III, 
the only difference being in the order of testing. While 
Form E in Table III was slightly superior to Form C, we find 
in Table IV that Form C seems to have a fairly sizeable ad-
vantage for the girls over Form E, while the advantage for 
Form C is not as great for the boys. 
In substance, these two tables provide evidence that 
Form C may be a better form for the girls than Form E. For 
the boys, the results on either form appear to be more nearly 
equal. 
In the following four tables, V through VIII, a 
further breakdown of Tables I through IV is revealed. Group-
ings by sex and chronological age are considered in these 
means. Tables V and VI represent the boys and girls who are 
8-8 and above chronologically, and Tables VII and VIII the 
boys and girls who are chronologically 8-7 and below. As 
I 
I 
I 
I 
II 
II 
I 
I 
·I 1, 
in the previous tables, the order of testing is kept constant. I 
I 
I 
I 
II 
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TABLE V 
IVJEANS FOR BOYS AND GIRLS CHRONOLOGICALLY 8-8 AND ABOVE: 
FORM C ADMINISTERED FIRST, FORM E ADMINISTERED SECOND 
ORDER OF TESTING C E 
i 
'I Total 
a. I number Means for Means for Sex of cases Form C Form E Difference II ___;.---------~~ 
1
·
1
l, Boys 58 10.91 11.14 .23 
II --~G~i~r~ls~----~3=3 ______ =12~·~0~6 ______ =11~·~7~3 _________ -~·~3~3 __ __ 
I 
I 
I 
'I 
,, 
II 
I' 
11 a. 
I 
,I 
I 
I 
I 
i 
II ,~ a. 
li 
II 
II 
Boys & 
Girls 91 11.33 11.35 .02 
Positive differences indicate higher means for FormE 
Negative differences indicate higher means for Form C 
TABLE VI 
MEANS FOR BOYS AND GIRLS CHRONOLOGICALLY 8-8 AN""D ABOVE: 
FORME ADMINISTERED FIRST, FORM C ADMINISTERED SECOND 
Sex 
Boys 
Girls 
Boys & 
Girls 
ORDER OF TESTING E C 
Total 
number 
of cases 
30 
28 
58 
Means for Means for 
FormE Form C Differencea. 
11.07 11.83 -.76 
12.21 13.07 -.86 
11.62 12.43 -.81 
Negative differences indicate higher means for Form C 
/ 
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Tables V and VI show the means for both boys and girls 
chronologically 8-8 and above. In Table V, Form C was ad-
ministered first, followed by Form E. In Table VI, Form E 
was administered first, followed by Form c. In the 8-8 and 
above category the girls obtained higher means than the boys 
in the tests, regardless of the order of testing. 
From these two tables the evidence is quite clear 
I that for the older girls (those 8-8 and above) the tradition-
! 
II 
al style of writing problems seems to lead to higher averages 
for the group, irrespective of the order of testing. Form C 
I 
I 
also tends to have a slight advantage for the older boys, 
although this advantage is not as clearly defined. 
II 
II I' 
II 
I 
1! 
I' 
I 
I 
I 
I 
I 
/J 
II 
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I TABLE VII 
I MEANS FOR BOYS ~~D GIRLS CHRONOLOGICALLY 8-7 AND BELOW: 
1
1 FORM C ADMINISTERED FIRST , FORM E ADMINISTERED SECOND 
========================== I 
jl 
ORDER OF TESTING c E 
Total 
number Means for Means for a. Sex of cases Form C Form E Difference 
Boys 45 10.24 10 • .53 .29 
Girls 48 10.10 10.44 .34 
Boys & 
10.48 Girls 93 10.17 .31 
a. Positive differences indicate higher means for Form E 
TABLE VIII 
MEANS FOR BOYS AND GIRLS CHRONOLOGICALLY 8-7 AND BELOW: 
FORM E ADMINISTERED FIRST , FORM C ADMINISTERED SECOliD 
ORDER OF TESTING E c 
Total 
number Means for Means for a. Sex of cases Form E Form C Difference 
Boys 32 10.78 10.88 -.10 
Girls 31 10.6.5 11.71 -1.06 
Boys & 
63 Girls 10.71 11.29 -.58 
a. Nes;ative ·differences indicate hisher means for Form C 
., 
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Table VII represents the pupils who were tested in the 1: I 
j: 
I order, Form E, Form c. In both of these tables the test that 
order, Form C, Form E, and Table VIII those tested in the 
I 
was administered s.econd obtained the highest means consistent- ,j 
/I ,, 
ly. In Table VII the differences are fairly uniform, but in 
!I 
comparable results i:or the two tests, but the girls show a ~~~ I , Table VIII the opposite is true. The boys maintain almost 
II decided variation with Form C revealing a superiority of 1. 06 I! 
'I 
j) points over Form E when tests were given in E-C order. To ~~ 
.I I j! this degree there is indication that the younger girls did I 
Ill ',, better with Form C than FormE, but that the younger boys did 
I' 
i[ at least as well with Form E. jj 
!i ,, 
1
1
1
1
·. 1 i f . t lt T 1:11, Ana ys s o ~ em resu s. In · ables IX and X which 
1
1 follow, the per cent of pupils who obtained correct processes 11 II ~~ on each of the sixteen i terns is revealed. Table IX represents ~~~~ 
the individuals who took the tests in the order, Form C 
Table X presents the per cents for the 
I
! followed by Form E. 
I! individuals who took the tests in the order, Form E followed 
11 by Form c. Age and sex groupings are retained in these two 
I' 
li 
tables. 
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Problem 
NUL-nber 
1 
2 
3 
4 5 6 
7 8 
9 10 
11 
12 
13 
14 
15 
16 
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I TABLE IX 
I PER CENT SELECTING CORRE CT PROCESS ORDER OF TESTING FORM C-FORM E 
I, 
Per cen t of boys getti ng Per cent of girls getting i 
each Eroblem correct each Eroblem correct I 
8-8 8-7 8-8 8-7 
and above and below and above and below I 
58 cases ~5 cases 33 cases !f:8 cases ij 
Form Form Form Form Form Form Form Form II 
c E c E c .E c E 
34 ~ 36 40 36 39 25 33 I 50 58 38 64 lJ-8 50 38 II 86 80 ~6 70 85 92 73 II 59 67 60 70 58 60 60 
71 72 80 80 79 79 63 77 41 ~6 4o 56 55 70 42 67 72 67 82 85 64 79 79 6LL 91 62 67 76 63 73 
il Bi 72 69 76 76 67 83 63 53 ~7 ~ ~7 60 67 56 56 ~1 ~~ 8~ 97 97 92 88 I 97 91 90 94 £t I 60 76 79 91 67 79 
'I 
67 56 60 67 73 69 73 
93 78 82 57 85 73 83 75 I~ 83 78 76 69 97 85 81 75 Jl 
.  II 
!I 
I 
I 
I 
I 
I I 
li 
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TABLE X 
PER CENT SELECTING CORRECT PROCESS 
ORDER OF TESTING FORM E-FO&~ C 
Per cent of boys getting Per cent of girls getting 
each Eroblem correct each Eroblem correct 
8-8 8-7 8-8 8-7 
and above and below and above and below 
30 cases 32 cases 28 cases 31 cases 
Problem Form Form Form Form Form Form Form Form 
Number E c E c E c E c 
1 .50 33 ~~ 47 ~4 ~~ 29 42 2 67 67 62 .52 71 
~ 10 13 7.5 81 93 6~ ~~ 6~ 53 60 66 62 .57 63 60 .56 69 61 79 .52 65 
6 57 67 69 53 68 61 52 58 
1 11 73 69 ~9 93 89 l~ 84 8 11 83 15 8i 71 75 ~~ 9 10 87 69 6[ ~3 81 J 10 
.57 47 51 47 6~ §~ 39 11 ~5 100 81 ~1 100 ~+ 12 93 88 6~ 100 ~~ i~ 63 13 ~6 79 89 11 73 10 66 71 7.5 68 74 
15 13 90 62 ~4 82 82 58 81 10 8o 90 69 89 100 87 94 
I! Tables IX and X are difficult to interpret in their I 
I 
I 
' present form. Because of this fact, a summary table (Table XI) Jl 
1 
is presented for consideration. For the organization of Table j 
I 
XI the procedure 
1 for boys 8-8 and 
was to exrunine the per cents for problem One 
above chronologically who were tested in the 
I 
I C-E order (Table IX), and compare these per cents with boys 
ji in the same chronological age group ( 8-8~) who were tested in 
i the E-C order (Table X). If in this comparison a definite 
I 
I advantage for Form E was revealed, the "E" was entered under 
I 
1 
11 Boys 8-8 and above" for problem One in Table XI. This system 
j' was followed for all of the other sex and age groupings for 
each problem, One through Sixteen. 
I 
I 
II 
I 
I 
II 
I 
i 
I 
I 
II 
--II 
il 
39 
TABLE XI 
A SU~~TION OF THE RESULTS AS REVEALED IN 
TABLES I X AND X, I NDICATING AN ADVANTAGE 
FOR FORM C OR FORM E FOR EACH TEST ITEM 
B 0 Y S G I R L s 
Problem 8-8 8-7 8-8 8-7 
Number and above and below and above and below 
1 E c c 
c c c 
~ c E c c c c c 
5 E E E E 
7 E E c 
8 E E c E 
r6 ,C c c c E C_ 
11 c c c 
1~ c E E 
t~ E E c c c c c c c c 
E indicates Form E, the experimental form 
c indicates Form C, t he control form 
In Problem One, which involved division, Form C had a 
definite advantage for all ~he girls when the order of testing 
was E-C. Wnen the order of testing was the reverse, or C-E, 
E had only a slight lead over C, indicating that practice 
effect was probably a partial factor. Form E seemed to be 
the best form for the older boys, while the younger boys had 
about as much success with Form C as Form E. 
In Problem Two, involving multiplication, Form C takes 
precedence over FormE in three instances. As multiplication 
is a short method of addition, t h is may well have influenced 
t h e results. It has been evident many times during t h is 
study that problems using addition have met with better suc-
cess when the traditional form has been presented. 
Problem Six, also multiplication, is in direct contrast 
to Problem Two. Here FormE was superior with most groups, 
irrespective of the order of testing. One possible reason for 
t his is that the vocabulary of Form E is more familiar to 
young children than in Form c. 
Problem Eight, involving subtraction, again favors 
Form E. Upon analyzing both forms of this example, it is 
discovered that Form E presents this problem in fewer words 
than does Form C, thus making the actual reading sh orter and 
more concise. 
In Problem Nine, we find that des pite the fact that 
Form E is shorter in leng th than Form C, the latter form is 
superior. Here again we have an addition problem favoring 
the traditional style. 
Problem Eleven, involving addition, provides another 
instance in which this operation was handled better when Form 
c was used. However, one item of interest is that in Form C, 
after the figure "5", the words "times more" are inserted. In 
Form E, the word ''times" is omitted. Another factor which 
may have some bearing on the results is that in Form C this 
problem is divided into three sentences, while Form E uses 
but two. 
In the previous tables the analyses have pertained to 
scores for the tests as a whole, or to correct processes for 
each problem in the tests. A complete evaluation of the 
effect of using one or the other of the tests should include 
in addition an analysis of the effect of the two forms on 
individual pupils. The following table, Table XII, presents 
data relative to the abilities of individual pupils as shown 
by their scores on Form C and on Form E. It was arbitrarily 
decided that when a pupil's score on one test was three or 
more points higher than on the other test, this indicated 
an advantage in favor of the style of item contained in the 
form with the higher score. 
Sex 
Boys 
Girls 
TABLE XII 
PER CENTS OF I NDIVIDUALS OBTAINING 
SCORE ADVANTAGES OF THREE OR MORE 
ON EITHER FORM C OR FORM E 
Order C-E Order E.-c 
Per cent Per cent Per cen t Per cent 
scoring scoring scoring scoring 
3 or more 3 or more 3 or more 3 or more 
higher on higher on higher on higher on 
Form C Form E Form E Form C 
7-76 11.6.5 11.29 14 • .51 
9-87 7.40 s.os 22.03 
Table XII reveals the following: 
1. In general the form used seems to make little 
difference to 70-80 per cent of the pupils 
tested. For those who were affected, Form C, 
the traditional form, more often takes preced-
ence over Form E, the experimental form. 
2. For the boys, approximately the same number find 
Form E and Form C equally advantageous when 
allowance is made for practice. 
3. For the girls, more of those who were affected 
appear to find that Form C has a definite advan-
This is especially true of 
This fact I 
tage over Form E. 
the girls in the 8-8 and above group. 
I 
1/ 
I 
!
-- _jL ====jj==---======T 
is revealed most strikingly when the order of 
testing was E-C. 
I 
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About twelve per cent of those tested had a variation 
in scores of from five to nine points between the two forms 
of the test. In t h is classification Form C has the advantage 
over FormE with a preponderance of higher scores. There are 
almost twice as many boys in this group as girls, and exactly 
twice as many girls in the 8-8 and above group as in the 8-7 
and below category. 1~e boys are equally divided as to age 
groups. As is to be expected a few of the children included 
in this classification are over age for the grade, indicating 
a possibility of low average ability. 
CHAPTER V 
SU:MMARY AND CONCLUSIONS 
Statement of the problem and procedure. The primary 
reason for this study was to try to discover whether the form 
in which the problem was written had any bearing on the score 
of the pupil. Two tests were used, one in the traditional 
style, identified as Form C, the other an experimental type 
identified as Form E. In the traditional form the problems 
are written with the statement coming first, followed by the 
question or goal to be attained. In the experimental form 
the goal or question is presented first, followed by the 
situation from which the goal is to be accomplished. These 
two tests were administered to three hundred five third-grade 
children in a medium-sized city. A cross section is repre-
sented in the population tested. Seven schools involving 
twelve classes were participants in this study. The ages 
were arbitrarily set at those 8-8 and above chronologically 
and those 8-7 and below chronologically. The test results 
were based. on correct selection of process only. Incorrect 
answers due to error of computation were disregarded. 
Summary of the findi~s. 
1. Form c, or the traditional form is somewhat 
superior to Form E, the experimental form. 
2. 
However, it must be noted that Form C is the 
type most commonly used, and as such has been 
practiced more. 
Vmile Form E, the experimental form, did not 
equal or surpass Form C, it nevertheless made a 
good showing. It must be taken into considera-
tion that this style of writing problems was a 
totally new situation to the participants. The 
fact that Form E was almost as successful as 
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Form C gives rather strong evidence tha t if 
pupils were trained to use the experimental form, 
they might prove to be more successful with this 
type than pupils who were trained to use the 
traditional form. 
3. Regardless of which form of the test was given 
first, higher scores tended to be obtained on 
the test administered second. 
4. In problems requiring addition, Form C is 
definitely superior, regardless of the order of 
testing. This is more marked with all the boys 
than with the girls. 
5. The scores for girls in the 8-e and above group 
consistently favor Form C in subtraction items, 
regardless of the order of testing . The other 
groups show a tendency in this direction but the 
findings are not as conclusive. 
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6. In some test problems the omission or insertion 
of words may have been a deciding factor for one 
or the other of the two forms. Also, the fact 
that one form sometimes contained more words 
than the like item in the other form may have had 
an adverse effect. The difference in the number 
of sentences contained in the two parallel prob-
lems may also have been another factor that af-
fected some of the problems. 
Conclusions. 
1. Although the evidence indicated that Form C, the 
traditional form, appeared to have a slight ad-
vantage over Form E, the experimental form, this 
advantage was not as great as might be expected 
in view of the fact that there had been a large 
amount of previous practice in dealing with the 
traditional form. 
2. The evidence accumulated in this study should not 
deter any teacher from giving pupils experiences 
with the experimental style of problems. This 
statement is made advisedly because of the slight 
advantage of the traditional form over the experi-
mental form. There is also psychological evidence 
which indicates that recognition of the goal to 
be achieved should be the first step in meeting 
problem situations. 
Suggestions for further study. 
1. A continuation of this study employing a larger 
sampling might prove to be of value. 
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2. A similar study concerned with a different age 
group, as found in the fourth or fifth grades, 
where reading is 11 to learn", sh ould produce still 
further data concerning this problem. 
3. In all probability the most conclusive results 
would be obtained if a large experimental group 
was trained to use the experimental way of doing 
problems at the same time that the control group 
was trained in the traditional form. The test 
results obtained following a definite period of 
instruction should provide clear-cut evidence as 
to the superiority of one or the other form. 
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APPENDIX I 
TEST IN ARITHMETIC PROBLEMS -- FORM ~ 
1. Frankforts for a cookout cost 96 cents. 
The cost was shared by 3 mothePs. vfua t 
should each mot her have paid? 
Answer 
2. John went to the Post Office for 3 airmail 
st amps for Mother. At 6 cents each what 
did he pay for the stamps? 
Answer 
-----------------
3 . Peter 1 s father earned $185.00 one month 
and $174.65 the next month. What did he 
earn in two months? 
Answer 
---------------
4. Chicago is 842 miles from New York by car, 
and Cleveland is 570 miles from New York 
by car. How much farther is Chicago from 
New York than Cleveland? 
Ans1•rer ----------
DO YOUR WORK HERE 
-------
-/ 
... 
TE:ST IN ARITFJ1ETIC PROBLEMS -- B~ORlv.t e (CONTINUED) DO YOUR HORK HERE 
5. Dick is 8 years Old. His mother is 47 years 
old. How many years older than Dick is 
his mother'? 
Answer---------
6. Bob weighed a ball. It weighed 2 ounces. 
How much do 6 such balls weigh? 
Answer 
7 . A t~y bus costs 67 cents., and a game costs 
45 cents. How much cheaper than the bus is 
the game? 
Answe:r 
------
---------------------------------~--~--------~-----
8 . On Monday, 576 bottles of chocolate milk 
were sent to the school. . Of this number, 
559 bottles were sold. How ma ny bottles 
were not sold'? 
Ansiver 
-----
TEST IN ARITHMETIC PROBLEMS -- FORM C (CONTINUED) DO YOUR VlORK HERE 
9, Jimmy earns 35 cents a week for keeping the 
wood box in the kitchen filled. From now 
on he expects to earn 17 cents a week selling 
magazines. How much will he earn? 
Ans,.ver 
--------
10. Miss Brown gave the twins 24 lollipops to 
share equally. How many lollipops should 
each get'? 
Answer 
----- ---
l l o Skippy jumped over the stick 2 times. Then 
he jumped 3, 8, and 5 times more. What 
was his score? 
\ 
Answer 
--------
12. Alice has 64 slides of garden flowers, 80 
of wild flowers, and 32 of flowers that 
grow inside. How many slides does Alice 
have altogether7 
Answer 
--------
TEGT IN ARITiiHETI Q PROBLE!viS -- FORH · e (CONTINUED) DO YOUR VJORK HFRS 
---· --:" =--- . - -- --·~----------------~----------------------~------~---------
13R The boys brought 16 bean bags and 9 darts. 
How many fewer darts than bean bags did 
they bring? 
Ans1ver 
----------------
14, Fred is 56 inches tall. His s is ter is 48 
inche s tallM How many inches taller than 
his sister is Fred? 
Answer ----------·-----
--·- ····-------------------j....------- -·-·--
Frank wanted to go to the zoo. He rode on 
the bus 23 miles and walked 4 mil es . How 
far did he got; 
Answer 
---------------
--- -~...------------------------+--- --------
16 . Mr. Hunt has 22 ·photographs of animals, 
and 17 photographs of birds. How many 
photographs has he of both kinds? 
Ans1ver 
--------------
~ IN ARITHMETIC PROBLEMS -- FORM E 
1. How much longer is Tom's rope than Jack's? 
Jack 1 s rope is 8 inches long. Tom's rope 
~ is 47 inches long. 
Answer ----------------
2. How much will the oranges cost Bob~ One 
orange costs 2 cents. Bob bought 6 oranges. 
Ans"rer 
----------------
3. How much cheaper is the train than the 
a irplane? The airplane costs 67 cents 
a nd the train 45 cents. 
Ans"rer 
-------------
4 • Ho"r many show tickets Nere not sold? 
Of 576 tickets made for the show, 559 tickets 
were sold. 
Answer 
-----------
DO YOUR WORK HERE 
~-- ---- ---- ----
TEST IN ARITHNETIC PROBLEHS -- · FORM· E(CONTINUED) 
5. \ihat should each boy have paid? The broken 
window cost 96 cents. Three boys paid for 
~ the window. 
Anf.nver 
6. How many errands did Tom do? He did 3 
erra nds every day for 6 days. 
Ansv.rer ------ ---
7. What did Sam make for \vorking on a farm 
t wo summers? He got $185.00 one summer, 
and $174.65 the next summer. 
Answer -------------
8. How much farther did J~hn s wim than Don? 
.... The pool is 842 yards long -- John swam 
the length of the pool, and Don swam 570 
yards. 
Answ&r ----------------
DO YOUR WORK HERE 
TEST IN ARITHMETIC PROBLEMS-- FORM Ji(CONTINUED) 
9. How many fewer girls were there than boys? 
There were 16 boys and 9 girls. 
Answer 
-----------------
10. How many feet higher is the flag pole 
than the church? The flag pole is 
56 feet high. The church is 48 feet high. 
Answer 
-----------------
11. How far did the scouts row? They ~~nted 
to get across the lake. In the morning 
they rowed 23 miles and had only 4 
mlles to go in the afternoon. 
Ansillrer 
----------------
12. Mr. Brown has how many records of both 
kinds? He has 22 records of songs and 
17 records of dances. 
Answer 
------------
DO YOUR WORK HERE 1 
------------------~-~---
TEST IN ARITHNETIO PROBLEHS -- FORM £(CONTINUED) DO YOUR HORK HERE 
13. How many words will Jane learn? She learns 
35 words a week at school. From now on she 
expects to learn 17 a week at home. 
Answer 
--------
14~ HOiv many pnnies should each get? Uncle 
Tom gave the twins 24 pennies to share 
equally. 
Answer 
---------------
15. lllia t was Billy's score? In the bean bag 
game, he scored 2, then he got 3, 8, and 5 
more .. 
Ans~<rer ------------
16. How many cards ha s Betty altogether? She 
has 64 Christmas cards, 80 valentines 
and 32 birthday cards. 
Answer ---------------
